Osteoarthritis (OA) is the most common form of arthritis and is a painful, chronically disabling joint disease that often signifi cantly compromises function and independence. With the generalized rise in the age of the global population, the number of people suffering from musculoskeletal disorders throughout the world will increase dramatically over the coming decades. International clinical guidelines recommend exercise for the treatment of OA. Given the current and predicted future global burden of OA of the hip and knee, the aim of this chapter is to summarize the evidence from recent systematic reviews published in English on the effectiveness of land-and water-based exercise programs for people with OA of the hip and knee. The primary outcomes considered, based on the recommendations of the OMERACT III conference, are pain and function. Recent systematic reviews have examined the effectiveness of exercise on pain and function compared with controls: land-versus water-based exercise, individual versus group exercise, and exercise prior to surgery for people with OA of the hip, the knee, and lower limb (hip and knee combined). Generally, most forms of exercise have been demonstrated to have signifi cant positive effects on pain and function at the end of the exercise program, but unless participants continue the program, the sustainability of these effects in the longer term are questionable.
INTRODUCTION Osteoarthritis (OA) is the most common form of arthritis and is a painful, chronically disabling joint disease that often signifi cantly compromises function and independence. OA can present in the spine and hands, but the most frequently affected joints are the main load-bearing joints, the hips and knees. Approximately one in four people may develop symptomatic hip OA in their lifetime (Murphy et al., 2010) ; the lifetime prevalence for hip OA is estimated to be 25.3% but it is much higher for knee OA, 44.7% (Murphy et al., 2008) . The global age-standardized point prevalence for hip and knee OA in 2010 was 3.8% (95% uncertainty interval 3.6 to 4.1) and was higher in females peaking at age 50 years (March et al., 2014) .
The symptoms of OA include pain, joint stiffness, muscle weakness and atrophy, altered proprioception, and limitations in functional activities and social participation. Joint malalignment may be present in progressive disease states and this can result in bone-on-bone joint pain. Hip and knee OA accounts for about 10.5% of the total disability burden in terms of years lived, with disabilities for all musculoskeletal diseases combined.
With the generalized rise in the age of the global population, the number of people suffering from musculoskeletal disorders throughout the world will increase dramatically over the coming decades. For example in the United States, the number of adults with arthritis is projected to increase from 47.8 million in 2005 to 67 million in 2030 (Hootman & Helmick, 2006 ). This will result in an exponential increase in the global burden of disability from OA hip and knee; therefore, fi nding cost-effective and safe treatment to minimize the symptoms for people with OA hip and knee is imperative.
Traditionally, treatment of OA involves pharmacological interventions such as paracetamol/acetaminophen, nonsteroidal anti-infl ammatory drugs, and intra-articular steroids. Nonpharmacological interventions include exercise, education, weight reduction, appliances, heat and cold therapy, transcutaneous electrical nerve stimulation, pulsed electromagnetic fi eld, and laser and galvanic stimulation; joint replacement is the most common surgical intervention.
THE ROLE OF PHYSICAL ACTIVITY AND EXERCISE
It is well documented that regular moderate-intensity physical activity-such as walking, cycling, or participating in sports-has been shown to have signifi cant AQ2 benefi ts for general health of populations, such as reducing the risk of cardiovascular diseases, diabetes, colon and breast cancer, and depression; decreasing the risk of a hip or vertebral fracture; and helping control weight. Indeed, global recommendations on physical activity for health for adults are participation in moderate physical activity, for example, walking, cycling, and household chores for at least 30 minutes per session, fi ve times per week, or vigorous activity for at least 25 minutes per session, three times per week (WHO, 2010a) . It can be postulated then that participation in regular physical activity may be suffi cient to protect against the development of OA or relieve symptoms of OA hip and knee. However, it has been reported that only 27.8% of individuals with arthritis engage in physical activity to a level that is suffi cient to experience these benefi ts (Hootman, Macera, Ham, Helmick, & Sniezek, 2003) . The terms physical activity and exercise are often used interchangeably. Physical activity in daily life can be categorized into occupational, sports, conditioning, household, or other activities. Exercise is a subset of physical activity that is planned, structured, and repetitive and has the objective of improvement or maintenance of physical fi tness or a desired therapeutic effect (Caspersen, Powell, & Christenson, 1985) . Exercise has been demonstrated to be effective in a number of groups, for example, improving balance in older people (Howe, Rochester, Neil, Skelton, & Ballinger, 2011) and preventing and managing osteoporosis in postmenopausal women .
International clinical guidelines such as Osteoarthritis Research Society International (OARSI) guidelines for the nonsurgical management of knee OA (McAlindon et al., 2014; Roddy et al., 2006) recommend exercise as a low-cost safe intervention with few reported adverse effects. The aim of therapeutic exercise programs is to relieve the symptoms of OA of the hip or knee including pain, joint stiffness, muscle weakness, and subsequent reduction in function. Therapeutic exercise programs for OA hip and knee frequently include land-or water-based exercise designed to improve muscle strength, range of movement in the joint, or aerobic capacity, or combinations of these. These exercise programs are typically designed and supervised by health professionals but may also be undertaken at home as part of self-management strategies.
Outcome measurement in clinical studies requires the use of valid, reliable, and responsive measurement procedures that adequately capture important aspects of the condition. In 1997, participants at the OMERACT III conference agreed (≥90%) on a core set of four domains for outcome measurement in future Phase III clinical studies of hip, knee, and hand OA. The four domains identifi ed were pain, physical function, patient global assessment, and, for studies of at least 1 year, joint imaging (Bellamy et al., 1997) . This has been further confi rmed by Paskins, Sanders, and Hassell (2014) (WHO, 2010b) , are viewed as a complex interaction between the health condition of the individual and the contextual factors of the environment as well as personal factors. The ICF focuses on impact, creating a foundation and a common framework allowing all conditions to be compared using a common metric-the impact on the functioning of the individual "in his or her world."
Recognizing the global burden of OA of the hip and knee, this chapter summarizes the evidence from recent systematic reviews on the effectiveness of exercise programs for OA of the hip and knee on pain and function.
Exercise and OA of the Hip
Three systematic reviews have examined the effects of exercise on OA of the hip (Fransen, McConnell, Hernandez-Molina, & Reichenbach, 2014; Hernández-Molina, Reichenbach, Zhang, Lavalley, & Felson, 2008; Romeo, Parazza, Boschi, Nava, & Vanti, 2013) .
A recently updated Cochrane review, search updated to Feb 2013, (Fransen et al., 2014) included 10 studies (549 participants), 7 of which were judged as having a low risk of bias. The studies included participants with mostly mildto-moderate symptomatic hip OA, alone or with knee OA. Except for one study where participants enrolled in a tai chi program, all other participants underwent land-based exercise programs consisting of traditional muscle strengthening, functional training, and aerobic fi tness programs, supervised either individually or as part of a group. Participants in the control groups did not exercise. Meta-analysis of high-quality evidence from nine studies (549 participants) demonstrated that exercise reduced pain (standardized mean difference [SMD] −0.38, 95% CI −0.55 to −0.20) equivalent to 8 points on a scale 0-100 (95% CI 4 to 11 points; number needed to treat for an additional benefi cial outcome [NNTB] = 6). Physical function also improved (SMD −0.38, 95% CI −0.54 to −0.05) equivalent to 7 points on a 0-100 scale (95% CI 1 to 12 points; NNTB = 6). Only three small studies (183 participants) evaluated quality of life and they demonstrated no benefi t from exercise for participants' quality of life (SMD −0.07, 95% CI −0.23 to −0.36).
These fi ndings are consistent with a previous high-quality meta-analysis of nine studies (1,234 participants) comparing exercise programs of durations longer than 4 weeks with control (Hernández-Molina et al., 2008) . Results indicate AQ4 3 4 5 6 7 8 9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41 benefi cial effect of exercise on pain with an effect size (ES) of −0.38 (95% CI −0.68 to −0.08; p = 0.01), but there was high heterogeneity (I 2 = 75%) among studies. The heterogeneity was caused by one trial consisting of an exercise intervention that was not administered in person. When the authors removed this study leaving eight studies (493 participants) with a similar exercise strategy (specialized hands-on exercise training, all of which included at least some element of muscle strengthening), exercise demonstrated a benefi t on pain with an ES of −0.46 (95% CI −0.64 to −0.28; p < 0.0001).
In contrast, a descriptive review involving 10 Studies, 2 of which involved manual therapy (Romeo et al., 2013) , concluded that at mid-and long-term follow-up land-based exercises showed insuffi cient evidence of effectiveness with respect to pain and quality of life, but positive results were found for physical function. The authors also concluded that water-based exercises signifi cantly reduced fall risk when combined with functional exercises. They stated that programs containing progressive and gradual exposure to diffi cult activities, education, and exercises promoted better outcomes, higher adherence to home program, and increased amount of physical activity, especially walking.
Exercise and OA of the Knee
Eight reviews examined studies investigating the effects of exercise on OA of the knee (Devos-Comby, Cronan, & Roesch, 2006; Focht, 2006; Fransen et al., 2015; Jansen, Viechtbauer, Lenssen, Hendriks, & de Bie, 2011; Juhl, Christensen, Roos, Zhang, & Lund, 2014; Petrella, 2000; Roddy, Zhang, & Doherty, 2005; Tanaka, Ozawa, Kito, & Moriyama, 2013) .
A recently updated Cochrane review (Fransen et al., 2015) , search updated to May 2013, undertook meta-analysis of data immediately after completion of exercise programs, compared with controls. They defi ned exercise as any landbased nonperioperative therapeutic exercise regimen aimed at relieving the symptoms of OA, regardless of content, duration, frequency, or intensity. Highquality evidence from 44 studies (3,537 participants) indicated that pain was reduced (SMD −0.49, 95% CI −0.39 to −0.59), equivalent to 12 points (95% CI 10 to 15 points) on a scale of 0-100 points. Moderate-quality evidence from 44 studies (3,913 participants) showed that exercise improved physical function (SMD −0.52, 95% CI −0.39 to −0.64), equivalent to 10 points (95% CI 8 to 13 points) on a scale of 0-100 points. Furthermore, high-quality evidence from 13 studies (1,073 participants) revealed that exercise improved quality of life (SMD 0.28, 95% CI 0.15 to 0.40) equivalent to 4 points (95% CI 2 to 5 points) on a scale of 0-100 points.
Encouragingly, Fransen et al. (2015) reported a sustained treatment effect at 2-6 months after intervention. Evidence from 12 studies (1,468 participants) 1 2 3 4 5 6 7 8 9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41 indicated reduction in pain (SMD −0.24, 95% CI −0.35 to −0.14), equivalent to 6 (3-9) points on a scale of 0-100 points. Ten studies (1,279 participants) indicated sustainability of effect on physical function (SMD −0.15, 95% CI −0.26 to −0.04), equivalent to improvement of 3 (1-5) points on a scale of 0-100-points. This confi rmed the large signifi cant ES (SMD −0.94, 95% CI −1.31 to −0.57) of exercise on knee pain reported by Tanaka et al. (2013) based on eight studies (unclear number of participants).
In a review comparing exercise with control in 12 studies (808 participants), Devos-Comby et al. (2006) concluded that exercise had only a small-to-moderate effect on physical outcomes as assessed by self-report and direct measures with ES = 0.29 (95% CI 0.23 to 0.36); a small positive effect was seen on direct measures of impairment in 11 studies (740 participants) with a mean ES = 0.15 (95% CI 0.08 to 0.23). This is supported by the fi ndings of two descriptive reviews (Focht, 2006; Petrella, 2000) . Focht (2006) reported signifi cant differences in pain between exercise and control interventions with small (0.25) to large (2.75) ESs based on 18 studies (2,320 participants). Petrella (2000) found small-tomoderate benefi cial effects of exercise treatment for pain, small benefi cial effects on disability, and moderate-to-great benefi cial effects were observed according to patient global assessment of effect.
In a review of 12 studies (unknown number of participants) comparing three types of exercise interventions, Jansen et al. (2011) reported that the ES on pain for strength training was ES = 0.38 (95% CI 0.23 to 0.54), for exercise, it was ES = 0.34 (95% CI 0.19 to 0.49), and the ES on pain for exercise plus manual mobilization was ES = 0.69 (95% CI 0.42 to 0.96). Furthermore, each intervention also improved physical function signifi cantly. However, metaregression indicated that exercise plus manual mobilizations improved pain signifi cantly more than exercise alone (p = 0.03). Subgroup analyses by Tanaka et al. (2013) showed a larger effect for non-weight-bearing strengthening exercise (SMD −1.42, 95% CI −2.09 to −0.75) compared with weight-bearing strengthening exercise (SMD −0.70, 95% CI −1.05 to −0.35) and aerobic exercise (SMD −0.45, 95% CI −0.77 to −0.13). Juhl et al. (2014) examined the effects of different types of exercise programs on pain in 47 studies (4,028 participants). Positive effects on pain relief were found for aerobic, resistance, and performance exercise (SMD 0.67, 0.62, and 0.48, respectively; p = 0.733). Single-type exercise programs were more efficacious than programs that included different exercise types (SMD 0.61 versus 0.16; p < 0.001). The effect of aerobic exercise on pain relief increased with an increased number of supervised sessions (slope 0.022, 95% CI 0.002 to 0.043). More pain reduction occurred with quadriceps-specifi c exercise than with general lower limb exercise (SMD 0.85 versus 0.39; p = 0.005) and when supervised exercise was performed at least three times a week (SMD 0.68 versus 0.41; 3 4 5 6 7 8 9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38 39 40 41 p = 0.017). No impact of intensity, duration of individual sessions, or patient characteristics was found. Similar results were found by Roddy et al. (2005) in 13 studies. Pooled ESs for pain were 0.52 for aerobic walking and 0.39 for quadriceps strengthening, and for self-reported disability, ES was 0.46 for aerobic walking and 0.32 for quadriceps strengthening.
Exercise for OA of the Lower Limb
Ten reviews included studies involving participants with OA of either their hip or knee (Bartels et al., 2007; Brosseau et al., 2004; Daly Iversen, 2010; Pelland et al., 2004; Pisters et al., 2007; Tiffreau et al., 2007; Uthman et al., 2014; van Baar, Assendelft, Dekker, Oostendorp, & Bijlsma, 1999; Waller et al., 2014; Wallis & Taylor, 2011 ) Uthman et al. ( 2014 in an analysis of 60 studies (44 knee, two hip, 14 mixed with 2,118 participants) reported that for pain relief, several types of exercise programs were signifi cantly more effective than control. These included (a) strengthening, (b) fl exibility plus strengthening, (c) fl exibility plus strengthening plus aerobic, (d) aquatic strengthening, and (e) aquatic strengthening plus fl exibility. Furthermore, a combined intervention of strengthening, fl exibility, and aerobic exercise was also signifi cantly more effective than the no-exercise control for improving limitation in function (SMD −0.63, 95% credible interval −1.16 to −0.10).
ESs from 11 studies, 10 on the knee and 1 on the hip (van Baar et al., 1999) indicated small-to-moderate benefi cial effects of exercise therapy on pain, small benefi cial effects on both disability outcome measures, and moderate-to-great benefi cial effects according to the patient' s global assessment of effect. However, only two studies had an acceptable validity score as well as suffi cient power and another two studies had an acceptable validity score, but low power.
In a best-evidence synthesis of 11 studies (5 high and 6 low quality) (Pisters et al., 2007) , strong evidence was found for no long-term effectiveness on pain and self-reported physical function, moderate evidence for long-term effectiveness on patient global assessment of effectiveness, and confl icting evidence for observed physical function. For exercise programs with additional booster sessions, moderate evidence was found for long-term effectiveness on pain, selfreported physical function, and observed physical function. This is further confi rmed by descriptive reviews of 12 studies (1,363 participants) and 18 studies (1 hip, 6 hip and knee, 11 knee) (Daly Iversen, 2010) that indicated that various forms of aerobic exercise, such as a walking program, jogging in water, yoga, and tai chi can have statistically signifi cant effects on pain, joint tenderness, functional status, and respiratory capacity for patients with OA. 9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41   162 ANNUAL REVIEW OF GERONTOLOGY AND GERIATRICS A review of 22 studies (2,325 participants) concluded that strengthening exercises alone have some effects on improving pain and functional outcomes . However, in order to maximize their effectiveness, it is necessary to combine them with a more complete exercise program including range of motion (ROM), stretching, functional balance, and aerobic exercises.
Individual Versus Group Exercise
The effectiveness of individual or collective group exercise programs for knee or hip OA was examined in 29 studies (21 knee, 1 hip, and 7 knee and hip) (Tiffreau et al., 2007) . The authors reported that the benefi t of individual and group exercise programs is low-to-moderate for pain, strength, and ability to walk, and that there is no evidence of the superiority of one modality over the other. However, they observed that effectiveness is not maintained over time if the exercise program is not continued.
Aquatic Versus Land-Based Exercise
The effects of aquatic based exercise were examined by Waller et al. (2014) . They included 11 studies (6 knee and hip, 3 knee only, 1 hip only, and 1 any lower limb OA in a total of 1,092 participants). Effects directly after intervention revealed a small but signifi cant effect from aquatic exercise on pain (SMD 0.26, 95% CI 0.11 to 0.41), stiffness (SMD 0.20, 95% CI 0.03 to 0.36), self-reported and objectively measured physical functioning (SMD 0.30, 95% CI 0.18 to 0.43; and SMD 0.22, 95% CI 0.07 to 0.38, respectively), physical functioning at activity level (SMD 0.22, 95% CI 0.01 to 0.42), ROM (SMD 0.56, 95% CI 0.14 to 0.99), and quality of life (SMD 0.24, 95% CI 0.04 to 0.45). Only two studies examined effects at 3-and 6-month follow-up, but the effects had been lost at both follow-up measurement points.
An earlier meta-analysis comparing aquatic with land-based exercise at the end of treatment for combined knee and hip OA revealed that there was a small-to-moderate effect on function (SMD 0.26, 95% CI 0.11 to 0.42) and a small-to-moderate effect on quality of life (SMD 0.32, 95% CI 0.03 to 0.61). A minor effect of a 3% absolute reduction (0.6 fewer points on a 0-20 scale) and 6.6% relative reduction from baseline was found for pain. There was no evidence of effect on walking ability or stiffness immediately after the end of treatment (Bartels et al., 2007) . From the one trial including participants with hip OA alone, which compared aquatic exercise with land-based exercise, no evidence of effect on pain, function, or quality of life was observed. However, for the one study including participants with knee OA, there was a large effect on pain (SMD 0.86, 95% CI 0.25 to 1.47; 22% relative percent improvement), immediately after the treatment program but no evidence of effect on stiffness or walking ability .  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41 Positive effects of exercise programs involving aquatic strengthening and aquatic strengthening plus fl exibility on pain were also confi rmed by Uthman et al. (2014) .
Exercise Prior to Surgery
Only one review (Wallis & Taylor, 2011) has examined the effects of exercise prior to joint replacement surgery. They included 23 studies (1,461 participants) and found moderate-quality evidence that preoperative exercise interventions for knee OA reduced pain prior to knee replacement surgery (SMD 0.43, 95% CI 0.13 to 0.73). Meta-analyses provided evidence of low-to-moderate quality that exercise interventions for hip OA reduced pain (SMD 0.52, 95% CI 0.04 to 1.01) and improved activity (SMD 0.47, 95% CI 0.11 to 0.83) prior to hip replacement surgery. Meta-analyses provided low-quality evidence that exercise with education programs improved activity after hip replacement with reduced time to reach functional milestones during hospital stay, for example (SMD 0.50, 95% CI 0.10 to 0.90), for fi rst-day walking.
Is Exercise Safe?
Adverse events attributed to exercise programs have been reported but these are typically small numbers ( Fransen et al., 2014; Fransen et al., 2015; Waller et al., 2014) , and were all related to increased pain and specifi cally in the knee or back (Fransen et al., 2015) .
Considerations
There are many common defi ciencies in the reports of the primary studies included in the reviews considered in this chapter, many of which are detailed in the extension to the Consolidated Standards of Reporting Trials (CONSORT) statement for randomized controlled trials of nonpharmacological interventions (Boutron et al., 2008) . This includes the complexity of the intervention, diffi culties of blinding, and the infl uence of care providers' expertise and volume of care of centers on treatment effect.
Many studies do not include suffi cient detail to allow subsequent comparison of the exercise interventions. This information should include the dose of interventions such as duration, frequency, and intensity. Furthermore, many self-management strategies include exercise but also include other interventions such as pain management, weight reduction, education, and generalized physical activity. This makes it diffi cult to unpack any potential effects of exercise.
Other areas of consideration include level of supervision if any, type of supervisor, environment in which the intervention is delivered, adherence to the intervention, and method by which this is monitored, calculated, and reported. 9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41 Blinding is also a particular issue for exercise interventions but not impossible, and authors should explain how they attempted to blind participants and therapists. This is of course closely related to sham therapy, again diffi cult but not impossible to achieve for exercise interventions. This could, for example, include the use of generalized stretching programs and attention only activities.
The choice of appropriate, valid, and reliable outcome measures is an area that should receive attention. The conclusions of a recent systematic review suggest that further good-quality research investigating measurement properties of performance (function) measures including responsiveness and interpretability in people with hip and/or knee OA is needed (Dobson et al., 2012) .
Other issues relate to the duration of surveillance. This is often inadequate; typically, data ends on completion of the intervention with no follow-up or at best short-term follow-up data. It has been demonstrated that initial compliance with exercise programs is high because of loyalty to the therapist (Campbell et al., 2001) . However, reasons underpinning continued compliance is more complex, involving willingness and ability to accommodate exercises within everyday life, the perceived severity of symptoms, attitudes toward arthritis and comorbidity, and previous experiences of OA. A necessary precondition for continued compliance was the perception that the exercise was effective in ameliorating unpleasant symptoms. A Cochrane review (Jordan, Holden, Mason, & Foster, 2010) concluded that interventions such as supervised or individualized exercise therapy and self-management techniques might enhance exercise adherence for chronic musculoskeletal pain in adults.
Many studies of exercise lack power; the sample size should be adequate to provide a high probability of detecting as signifi cant an ES of a given magnitude if such an effect actually exists. Furthermore, the severity of OA of participants is frequently not quantifi ed by the authors of studies. This could have important implications on the data obtained and conclusions drawn from these studies. Future studies should include this information, as this would allow future reviews to undertake subgroup analysis in which the intervention effect is evaluated in a defi ned subset of the participants by severity of symptoms. Finally, adverse event reporting is often inadequate; this can mislead by introducing a bias favoring the intervention. The emphasis on treatment benefi t, together with lack of information on harmful effects, creates diffi culties for people who are trying to make balanced decisions (Cochrane Adverse Effects Methods Group, 2015) .
CONCLUSIONS
This chapter has summarized the fi ndings of recent systematic reviews that have examined the effectiveness of exercise on pain and function compared with AQ5 3 4 5 6 7 8 9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41 controls: land-versus water-based exercise, individual versus group exercise, and exercise prior to surgery for people with OA of the hip, the knee, and lower limb (hip and knee combined). Generally, most forms of exercise have been demonstrated to have signifi cant positive effects on pain and function at the end of the exercise program, but unless participants continue the program, the sustainability of these effects in the longer term is questionable. However, exercise appears to be a safe intervention with few adverse effects reported.
There are a number of important considerations relating to the design and reporting of primary research in this area. Future studies are needed to determine the optimum dose of exercise programs (intensity, duration, and frequency) and to determine methods to optimize compliance with the aim of integrating exercise into people' s lifestyle. It is important, however, that any further studies should be cognizant of the reporting guidelines of the CONSORT statement .  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41 
